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were active againsc all strains of staphylococci and enterococci be- 
longing to various species, including multi-drug resistant isolates. On 
the basis of these in vitru results, the oxazolidinones could be alterna- 
tives to vancomycin or beta-lactams against Gram-positive organisms 
in particular when the strains are multiply resistant to antibiotics. 
[ PI172 I Susceptibility of Various Gram-Positive 
Bacteria to Eperezolid (U-100592) and Linezolid 
(U-100766) 
C.G. Gemmell, M. Ferguson, B. Cosgrove. Depadment of 
Bacterioloa, GIasgoru Royal Infirmary University N H S  Tnrst, Glasgow, 
Scotland 
Objectives: To assess the susceptibility of a range of clinical isolates 
of gram-positive cocci to the oxazolidinones. 
Methods. Staphylococcus epidermidis (100 strains) ,  Staphylococcus QU- 
reus (98 strains), E~zterococcus~aecalis (50 strains) and Streptocm pneu- 
moniae (113 strains) were tested for their susceptibility to Epere- 
zolid (EZD) and Linezolid (LZD) using a s t a n u s e d  agar di- 
lution assay. Included in the collection of strains tested were 83 
MRSE, 69 MRSA, 38 penicillin-resistant pneumococci and 6 van- 
comycin-resistant enterococci. 
Results: Amongst the s t r a i n s  of Staphylococcus epidermidis 99/100 
were sensitive to 50.5 mgA EZD and 96/100 to LZD. Of29 MSSA, 
28 were susceptible to 50.5 mg/l EZD and only 5/29 were suscep 
tible to the same concenttation of LZD; 28/29 were susceptible to 
1 mgA. By comparison 64/69 s t r a i n s  of MRSA were sensitive to 1 
mg/l LZD in comparison to only 44/69 with EZD. All enterococci 
were sensitive to 50.5 mg/l of either agent. Susceptibility of the 
pneumococci to each agent Hered  slightly - 111/113 were suscep- 
tible to 0.25 mgA EZD whereas only 95/113 were susceptible to 
this concentration of LZD. All were susceptible to 0.5 mg/l of either 
Conclusions: Both oxazohdmones exhibited good in viho activ- 
ity against a range of clinical isolates of gram-positive cocci, some 
of whch were resistant to other antibiotics. Concomitant drug re- 
sistance did not appear to dec t  their susceptibility to the oxazolidi- 
nones. LZD is now undergoing phase I1 h c a l  trials. 
drug. 
I PI173 I Comparative In Vim Activity of Eperezolid 
(EZD) (U100592) and Linezolid (LZD) (U100766) 
against S. aureus (SA), S. epidennidis (SE) and 
S. pneumoniae (SP) 
M.D. Kitzis, J.E Acar, EW. Goldstein. Fondation H6pital Saint-Joseph, 
Paris, France 
The in vim activity of EZD and LZD was studied against 95 SA (62 
MRSA), 92 SE (25 MRSE) and 95 SP (48 peni S = 5 0.06 mg/l, 
16 peni I = 20,125-51 and 31 peni R = 2 2  mg/l). The MICs of 
EZD and LZD were determined by agar dilution in Mueller-Hinton 
agar (+5% horse blood for SP) in comparison to vancomycin (van), 
teicoplanin (tec), oxacillin against SA and SE, and to van, tec, peni- 
cillin, amoxicillin, cehroxime, cefotaxime and erythromycin against 
SF’. The MIC range and 50% were as follows: 
EZD U D  VAN TEC 
MSSA 0.5-4 (2) 
MRSA 1-4 (1) 
MSSE 0.5-4 (1) 
MRSE 1-4 (1) 
SP pem S 0.5-2 (I) 
SP peni I 0.5-2 (1) 
SP D C N  R 0.52 (1) 
1-4 (2) 0 . 5 2  (1) 0.5-4 (2) 
0.54 (1) 0.5-2 (1) 0 .54  (2) 
0.5-2 (1) 1-2 (2) 0.25-16 (4) 
1-2 (1) 1-4 (2) 0.516 (2) 
1-4 (2) 0.1251 (0.25) 0.03-0.125 (0.06) 
1-2 (2) 0.254.5 (0.25) 0.03-0.125 (0.06) 
0 . 5 2  (1) 0.12545 (0.25) 0.03-0.25 (0.06) 
The MICs of EZD and LZD against SA and SE were lower 
than tec and similar to van. EZD and LZD are less active than van 
and tec against SP but with a MIC 90% of 1-2 mg/l, a clinicaly 
achievable level. The activity of EZD and LZD were similar on SA, 
SE and SP susceptible or resistant to ,!?-lactams or other antibiotics. 
With the increased fiequency of multiple antibiotic-resistant bacteria 
new compounds which don’t exhibit cross-resistance to available 
antibiotics are highly desirable. These data suggest that EZD and 
LZD are promising compounds and warrant further in vim and 
clinical studies. 
Epidemiology and resistance in pneumococci 
and other Gram-positive cocci 
[%I Nosocomial Outbreak of Cefotaxime Resistant 
Streptococcus pneumoniae Infections in a 
Geriatric Ward 
C. Vael’, M. Ieven ’, E Tenover ’, H. Goossens ’. ’J. Pafin 
Hospital, Antwetp, Belgium, University Hospital, Antwerp, Belgium, 
3Centersfor Disence Conhol and Prevention, Atlanta, USA 
Objectives: To describe an outbreak of p e n i c h  and cefotaxime 
resistant Streptocorn pneumoniae ( S p )  mfections and to evaluate the 
E-test as compared to the microbroth dilution (MBD) method in 
the detection of this type of resistance. 
Methods: During 7 weeks 6om december ’95 until january ’96 
8 Spn strains were isolated 6nm 8 geriatric patients (median age 79, 
range 69-85 years). Penicillin and cefotaxime MIC determinations 
were performed by E-test (AB Biodisk, Sweden) and confirmed by 
NCCLS MBD. Patient medical records were reviewed. Spn s t r a i n s  
were serotyped and analysed by PFGE. 
Results: All strains were penicillin and cefotaxime resistant (MIC 
= 2 ,ug/ml) by MDB method. Penicillin and cefotaxime E-test MICs 
were equal or one log2 dilution lower as compared to MBD. All 
strains were identical by semtyping (type 14). Clinical pneumonia 
developed in all patients with 25% (2/8) mortality. Most (618) pa- 
tients suffered h m  COPD. Seven out of eight patients were ad- 
mitted to the same geriatric ward. Previous beta-lactam therapy was 
observed in 7/8 patients. Median duration of hospitalisation before 
infection was 31 days (range 13-78). In the 3 month period pre- 
ceeding and during the outbreak 54 other Spn s h a h s  were isolated 
with cefotaxime MICs 5 0.5 pg/ml. 
Conclusion: Although previously no cefotaxime resistant Spn 
were detected in Belgium, we observed an outbreak in a geriatric 
ward in association with typical risk factors for selection of resis- 
tance. E-test is a reliable method to detect penicillin and cefotaxime 
resistance in Spn. 
I P1175 I Antimicrobial Resistance and Serotype 
Distribution of Streptococcus pneumoniae 
Isolates in a Turkish Hospital 
S. Kocagoz, D. Giir, S. Unal. Department OfInfeCtious Disease, 
Hacettepe University Medical School, Ankara, Turkey 
Objectives: Clinical isolates of Sheptococcus pneumoniae with de- 
creased penicillin sensitivity and multiple antibiotic resistance have 
been reported worldwide. A study was performed relating the 
serotypes and antibiotic susceptibdities of S. pneumoniae that were 
isolated 6nm adult age group of patients who were admitted to 
Hacettepe University Teaching Hospital between 1992 and 1995. 
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Methods: A total of 86 clinical isolates were included in this study. 
Of these isolates 13 were fium blood, 7 fium protected brush speci- 
men, 4 &om pleural fluid, 4 from cerebral fluid, 51 fium sputum and 
7 fium various samples. MIC values for penicillin, cefotaxime, ery- 
thromycin, chloramphenicol, and TMPISMX was determined by the 
E-test method (AB Biodisk). The results were interpreted according 
to the NCCLS standards. Serotyping was performed using 12 pooled 
antisera of the Pneumotest (Staten Seruminstitut Denmark). 
Results: The most fkquent serotypes were: Type 6, 1, 19, 11, 
and 9. Sixteen isolates could not be typed with any of the antisera. 
Among the 86 isolates 3 (3.5%) had high-level and 18 (21%) had 
low-level resistance to penicillin. Serotypes of isolates with high-level 
resistance were 9 and 10 and one was non-tytpable (NT). Six of the 
isolates with low-level resistance were NT, and five were serotype 6. 
Resistance rates to cefotaxime, erythromycin, chloramphenicol and 
TMPISMX were 3.6%, 9%, 5.4% and 23.6% respectively. 
Conclusions: In the distribution of the pneumococcal serotypes 
geographic variations occur. Our study indicates that the serotypes 
encountered in the clinical samples derived fium the adult popula- 
tion in our hospital W e r  &om the other parts of the world in the 
susceptible population, but are similar in the resistant isolates. 
I PI176 I Multiple Resistance in Streptococcus 
Pneumoniae in Turkey 
A. Topkaya, E? Qagd, G. Soyletir. Marmara University Medical 
Shoof, Department of Clinical Microbiology, htanbul, Turkey 
Although resistance to penicillin and alternative antimicrobials used 
in treatment of pneumococcal infections Wers fium region to 
region; it seems to increase worldwide. To determine the status 
of our country in this aspect; Sfreptoroms pneumoniae strains (n = 
84) isolated fium clinically sigdcant specimens within the period 
of January 1995-December 1996 were tested for their resistance 
to penicillin and five additional antimicrobials including trimetho- 
pridsulfamethaxazole, tetracycline, erythromycin, chlorampheni- 
col and vancomycin, by using NCCLS M7A2 agar dilution method. 
Thirty seven (44%) of the strains were resistant to penicillin; of 
which 14 (16.7%) showedhighlevel resistance (MIC > 2 pglml), and 
23 (27.4%) intermediate resistance (MIC 0.1-1 pg/ml). AU penicillin 
resistant strains but only 7 out of 23 with intermedute resistance were 
also resistant to at least three antimicrobials tested (p < 0.0001). Peni- 
cdlm susceptible strains,  however, showed resistance to one (17%) or 
two (8.5%) antimicrobials at most. Although all strains were homoge- 
nously susceptible to vancomycin; penicillin resistant strains showed 
sigdcant resistance rates to other antimicrobials (ranging between 
24.3% and 59.5%) which were not remarkable in penic ih  suscepti- 
ble strains (ranging between 2-17%) (p < 0.005). 
These results indicate that not only penicillin resistance seems to 
be considerably lugh in our region, but also those penidin resis- 
tant strains show high and multiple resistance to other antimicrobd; 
eventually restricting the use of alternative antimicrobials in the treat- 
ment of pneumococcal infections and emphasizing requirement for 
antimicrobd susceptibility testing for pneumococci. 
T 
In this study we investigated the prevalence of PRP in Upper 
Austria and the serotype distribution of penicillin susceptible and of 
PRP strains. 
We determined the MIC for penidin, tetracyhe, ery- 
thromycin, chloramphenicol and trimethoprim/sulfamethoxazol us- 
ing an agar dilution method on blood agar as recommended by 
NCCLS. 
For serotyping we used the Neufeld quellung reaction with sera 
provided by Statens Seruminstitut Copenhagen. 
In Upper Austria the prevalence of penicillin resistant strains dur- 
ing 1991-1994 was low at 5% each year (Mittermayer et al. 1996). 
In 49 strains investigated 1996 the PRP prevaleace was 6%. 
The serotype distribution in 119 st ra ins  collected during the last 
6 years was as follows: serotype 19, 24%; 1, 16%; 7, 12%; 4, 6 %  
3, 6% 18, 5 %  23, 4%; serotypes 20, 8 and 5, 2% each, 14 and 2 
approximately 1% each. 
Nine of the PRP isolates belonged to the following serotypes: 19 
(3), 23 (Z), 5 (2), 14 (1) and 20 (1). The strains had Werent patterns 
of resistance to the other antibiotics tested. 
Conclusion: The prevalence of PRP in Upper Austria is low. 
The strains are distributed in various serotypes and W e r  in their 
resistance to other antibiotics. Serotype 23 is &quently encoun- 
tered. 
Ip11781 Pneumococcal Types and Groups Isolated from 
Pediatric Infections and Their Resistance 
G. Kouppari I ,  A. Zaphpoulou  ’, M. Tsolia ’, M. Tsirepa I ,  
N. Apo~tolopoulos~, D. Kafetzis ’, C. Sinaniotis ’, V Deliyianni I .  
‘Microbiology Laboratory of “l? and A .  Kyriakou”, Children’s Hospitaf, 
Athens, Greece, 22nd Dept ofpediatria, Uniuenity $Athens, Athens, 
Greece, ’Eh7T Dept of “I? and A .  Kyriakou”, Children’s Hospitaf, 
Athens, Greece 
Objectives: The study of Pneumococcal types and groups isolated 
fium Pediatric lnfections and their resistance. 
Methods: 227 Pneumocoms strains (P) were isolated fium Wer- 
ent sources, fium children aged 1 month to 14 years. The serotyping 
was performed by quellung reaction with Pneumotest, and the sus- 
ceptibility testing by Kirby Bauer method (especially for penicillin 
by 1 p g  oxacdlin duc plus E test). 
Results: 30 P (13.2%) were relatively resistant to penicillin 
(RPRP) and 9 (4%) were resistant (PRP): 5.5% RPRP and 5.5% 
PRP &om blood/CSF, 14.8% and 3.9% fium middle ear, 12.8% and 
4.2% fiurn nose respectively, 18.2% RPRP fium eyes, 8.3% RPR 
fium wounds. These strains belonged to the groups: 19 (46.1%), 23 
(33.3%), 9 (12.8%). 14 (5.1%), 6 (2.6%). They were more resistant 
to the other antibiotics than the penicillin susceptible strains (PS), 
which belong to 16 groups (most common: 19, 6, 14, 9, 1, 23 
and 11). Of Pneumocom isolates 2.6% were resistant to dindamycin, 
0.4% to cefotaime, 0% to vancomycin. 
Conclusions: In Greece RPRP and PRP were found in Greece. 
The percentage varied according to the source of isolation. The 
strains belonged to 19, 23, 9, 14, 6 groups and were more resistant 
to other antibiotics compared to PS. 
I PI177 I Distribution of Serotypes in Penicillin-Sensitive 
H. Mittermayer, C. Jebelean, R. Watschinger, M. Haditsch, 
L. Binder, T. Steininger. Dept. of Med. Microbiology and Hygiene 
EZisabethinen Hospitaf Linz, Austria 
Prevalence of penicillin resistant pneumococci (PW) has been re- 
ported to be very high in some countries and related to a broad ex- 
pansion of a done of penicillin resistant, serotype 23E pneumococci. 
and Resistant Pneumococci in Upper Austria Wl Resistance and DNA Fingerprinting of 
Streptococcus pneumoniae in Croatia 
A. Babic-Erceg I ,  M. Chomarat ’. ‘Public Health Institute, Split, 
Croatia, 2Centre Hospitalier Uniuersitaire Lyon Sud, Lyon, France 
Objectives: To determine resistance of pneumococcal strains and 
for the first time in Croatia their molecular profiles. 
Methods: Resistance pattern of 49 strains of Sheptocom pneu- 
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moniae isolated from nasopharinx of people with upper respi- 
ratory infections was tested by minimal inhibitory concentra- 
tions (MIC) to penicillin G, amoxicillin, cefotaxime, erythromycin, 
vancomycin, pristinamycin, rifampicin, tetracycline, sulfamethoxa- 
zol/trimethoprim and fosfomycine. The genomic DNA of all s t r a i n s  
was characterized by pulsed-field gel electrophoresis (PFGE) using 
Sma I restriction endonudease. Fragments were resolved by field gel 
electrophoresis. 
Results: There were 8% st ra ins  resistant to p e n i c h  G, 4% 
to amoxicilhn, 2% to cefotaxime, 20% to erythromycine, 30% to 
tetracycline, 71% to sulfamethoxazol/trimethoprim and 10% to fos- 
fomycine. Intermediate resistance to penicillin G was 41%, to amox- 
icillin 16%, to cefomxine 14% and to erythromycin 2%. There were 
22% multiresistant strains. Fifteen major pattern types could be rec- 
ognized among all strains by PFGE. Resistant types were spread 
among diEerent pattern types. 
Conclusion: PFGE is sensitive epidemiological method whch 
can help to a better understandmg of resistant pneumococci spread- 
ing. 
1 PI180 I Epidemiology of Penicillin-resistant 
Streptococcus pneumoniae in Eastem France 
B. Mulin, MJ. Dupont, M. Thouverez, D. Talon. Unit4 
d'Epidhmiologie Molbculaire, HdpitalJean Minjoz, Besayon, France 
Objectives: To assess the rates of intermediate and high-level peni- 
ch-resistant isolates and to investigate by pulsed-field gel elec- 
trophoresis whether clonal isolates were present within the different 
serotypes. 
Methods: All clinical isolates were obtained between April 1995 
and March 1996 h m  patients hospitalized in 10 hospitals in east 
France. Antibiotic susceptibllities and serotyping were performed on 
isolates. The genetic polymorphsm of penicdlin-susceptible, inter- 
mediate and resistant isolates was studied by pulsed-field gel elec- 
trophoresis using ApaI and SmaI endonucleases. 
Results: The prevalence of intermediate and high-level resistant 
isolates were respectively 30.3% and 9.7%. This decreased sensitivity 
to B-lactams was especially encountered in strains of serotype 6, 9V, 
14 and 23E The 9V isolates from a e r e n t  hospitals were genetically 
closely related, as opposed to 23F isolates that were genetically het- 
erogeneous. DiEerent levels of resistance (from 0.5 mg/l to 2 mg/l) 
were expressed by closely related isolates. Three 9V, three 14 capsular 
type and 1 untypeable isolates were genetically closely related, results 
confrmed using the two endonucleases. 
Conclusions: The capsular type was not a good criterion for ge- 
netic relatedness. The level of penicillin-resistance was independent 
of clonal classification. Horizontal gene transfer was possibly frequent 
in spreading clones and determining on the level of resistance. 
1 PI181 I Antimicrobial Activities of p-Lactam 
Antibiotics, Macrolides and Clindamycine 
Against Penicillin-Susceptible and 
Penicillin-Resistant Pneumococci 
A. Pawinska, R.R. Reinea, M. Sztanderska, E? Januszewicz, 
D. Dziehowska. The  Children's Memorial Health Institute, 
Department .f ClinicaI MikrobioZoa, Uniuenitiitsklinikum 
Rheinisch- Wesfalische Technische Hochschule Aachen Institutfur 
Medizinische Mikrobiologie, Warsaw, Poland 
Treatment failure of respiratory tract infections is frequently due to 
antibiotic resistance of the causative agent: peni& resistant pneu- 
mococci (PRP) and alternative therapeutic strategies are taken into 
consideration. 
The aim of our study was evaluation the antimicrobial activities 
of B-lactam antibiotics, macrolides and clindamycin against peni- 
ch-susceptible and penidn-resistant pneumococci. 
Materials and Methods: Forty five StreptocDcnrs pneumoniae iso- 
lates (MIC 0.007-8 pg/ml) were collected h m  several hospitals 
in Poland in 1995. Pneumococci were recovered from nosophar- 
ynx, eyes and bronchial lavage. Strains were screened for peni- 
ch-susceptibility by disc difhsion (oxacillin 1 pgldisc). MICs for 
11 antibiotics (penich ,  amoxicillin, amoxicillin/clavulanic acid, 
ampicfin, cefuroxime, c e f o b e ,  imipenem, erythromycin, clar- 
ithromycin, roxithromycin, clindamycin) were determined by agar 
dilution method. Penicillin-resistant strains were serotyped. 
Results: 37 pneumococd isolates were classified as susceptible to 
penicilhn (MIC 0.007-0.06 pg/ml), 4 were classified as intermedi- 
ately resistant (MIC 0.1254.5 pg/ml) and 4 were classified as resis- 
tant to penicillin (MIC 2-8 pg/ml). Some of the saains, that were 
resistant to erythromycin (n = 7) and clindamycin (n = 10) were sen- 
sitive to penicillin and all of highly penicillin-resistant pneumococci 
were resistant to erythromycin, chdamycin and cephalosporins. 
Four isolates that were resistant to penicillin (MIC 2-8 pg/ml) were 
intermediately resistant to imipenem (MIC 0.125-0.25 pg/ml). Of 
the serotyped 8 isolates, 5 belonged to Group 23; 2-Group 6 and 1 
was nontypable. 
I P1182 I Risk Factors for Nasopharyngeal Camage of 
Penicillin-Resistant S. pneumoniae (PRSP) in 
Acute Otitis Media 
I? Gehanno', C. Olivier', I. Boucot', G. Lenoir4, E Leblanc3, 
€? Berche5. 'Hdpital Bichat, Paris, France, 'Hdpital Louis Mouriq 
Paris, France, 'Laboratoire Glmo Welkome, Paris, France, 4H@tal 
Necker, Paris, France, 5Hdpital Necker, Paris, France 
Bacteria that colonize the nasophaqmx enter the middle ear through 
the eustachian tube and cause acute otitis media (AOM) . The study 
of bacterial susceptibility in MSOpharyngeal (NP) cultures is a good 
epidemiological means to survey bacterial resistance to antibiotics 
in AOM (I? Gehanno et al., Pediatr Infect Dis J 1996). This has 
led us to determine risk factors associated with NP carriage of 
Penicillin-resistant S. pneumoniae (PRSP) in children aged under 6 
years-old suffering from AOM. 
A French national prospective study was carried out in private 
practice during two winter periods (11/92-4/93 and 10/94-4/95). 
S. pneumoniae isolates were found in NP cultures of 891/1802 pa- 
tients (49%), ofwhom 339 (38%) were PRSP (MIC penicillin 20.1 
.mg/l). The risk factors associated with NP carriage of PRSP were: 
age 518  months (OR: 1.52, p = 0.006), children attending day-care 
centers (OR: 1.77, p < 0.001), living in urban areas (OR: 1.65, p 
= 0.002) and non responders to an initial antibiotic treatment (OR 
3.26, p < 0.001). Moreover, PRSP NP carriage was significantly 
more frequent in children who had received aminopenicillins in the 
previous 3 months (OR: 1.51, p = 0.006) whereas not in children 
who had received oral cephalosporins (OK 1.25, p = 0.165). 
These results point out that antibiotics with residual activity 
against PRSP s t r a i n s  should be prefered in children presenting these 
risk factors and suffering &om AOM in areas where the incidence of 
PRSP is high. 
292 Journal of Clinical Microbiology and Infection, Volume 3 Supplement 2 
Nasopharyngeal Camage and Drug Resistance 
patterns of Streptococcus pneumoniae from 
Healthy Children in Smolensk (Russia) 
L. Stratchounsky, 0. Krechikova, L. Yakusheva, L. Boiko. 
Department of Clinical Phrmaology, Smolensk Medical Academy, 
Smolensk, Russia 
Objectives: To evaluate nasopharyngeal carriage and susceptibihty 
of pneumococci in healthy children attending day-care centres in the 
West of Russia. 
Methods: Resistance of nasopharyngeal isolates of S. pneumoniae 
to b-lactam and non-b-lactam antibiotics was studied in children 
c 6  years attendmg three-day care centres in November-December 
1996. Isolation and identification was done by standardised methods 
developed by M. Jacobs and P. Appelbaum. Antimicrobial suscepti- 
bikty to penicillin (disk with 1 mg oxadin), erythromycin, chlo- 
ramphenicol and trimethoprim-sulfamethoxazole was determined by 
duk &sion method in accordance with recommendations of NC- 
CLS (1995). Strains with zone m u n d  c 1 9  mm oxacillin tested were 
tested with the E-test strips to penicillin and cefeiaxon. 
Results: From 207 children 116 strains (56%) of S. pneumoniae 
were obtained. Resistance to one or more antimicrobial agemts was 
found in 54 (46.5%) of the isolates. Only one strain (0.8%) was in- 
termediate to penicillin (MIC 0.125 mg/l), 3.6% were resistant to 
erythromycin (0.8% intermediate, 2.8% resistant); 1.8% to chloram- 
phenicol and 40% to airnethoprim-sulfamethoxazole (11.6% inter- 
mediate, 28.4% resistant). 
Conclusions: The very low incidence of penicillin-resistance in 
pneumococci and dwergent resistance patterns to other antimicro- 
bials underhe the need for continuous surveillance of susceptibility 
in S. pneumoniae. 
I PI1 84 I Streptococcus pneumoniae (SP) and 
Haemophilus influenure (HI) Nasopharyngeal 
(NP) Camage in Day-care Centers in Eastern 
France 
J. Leroy, T. Henon, A. Lemseffer, MJ. Dupont, D. Amsallem, 
B. Hoen, J.M. Estavoyer. CHU Besaqon, France 
Objectives: To determine the prevalence of penicillin-non suscep- 
tible SP (NS-SP) and B-lactamase+ HI @la+) in 9 day-care centers, 
and to evaluate their susceptibility to 11 antibiotics. 
Methods: In June 1996, NP swabs were taken for culture of SP 
and HI from 249 children attending 9 day-care centers in BesanGon, 
a 120,000 inhabitant city in Eastern France. Antibiotic susceptibility 
was tested by disk -on (DD) and by E-test method for SP. 
Results: 104 SP strains were isolated, 59 of which (57%) were 
oxacillin resistant. 52 (50%), 34 (33%) and 18 (17%) strains had MICs 
for penicillin of <0.12, 0.12-1 mg/l, and 1.0-3.0 mgA, respectively. 
7 oxacillin-resistant s m m  were found to be susceptible to penicillin 
by E-test. While only 0.7% strains had intermediate susceptibility to 
amoxicillin by DD, 47% had MICs >0.5 mg/l by E-test. Cefaclor 
and cefpodoxime MICs of r0.5 mg/l were found respectively in 54 
(52%) and 18 (17%) strains. MICs for ceftriaxone and cefotaxime 
were 0.5-2 mgA in 65% and 61% of SP strains, respectively. All 
strains were fuly susceptible to pristinamycin and dampicin. 75% of 
SP were resistant to dirithromycin. 
58 HI strains were isolated, 14 ofwhich (24%) were Bla+. 
Conclusion: The high prevalence of NS-SP found in children 
attending day-care centers in BesanGon highlights the need for con- 
tinuous surveillance of antimicrobial susceptibility of SP for optimal 
guidance of empirical antibiotic therapy. 
Prevalence of in Vim Resistance of Group A 
Beta-Hemolytic Streptococci to Penicillin, 
Erythromycin, Clarithromycin and Aziithromycin 
in Austria 
A. Grisold, I. Kriebernegg, G. Feierl, B. Sixl, E. Marth. Institute of 
Hygiene, Karl-Franzens University of Graz, Austria 
Objectives: To concern about the Group A mdath; beta hemolytic 
streptococci (GABHS) antimicrobial resistance in Austria 248 GABHS 
isolates from throat swabs (85.8%) and additional isolates from in- 
vasive infections (14.2%), collected during 6 months in 1996 were 
examined to penicillin and the macrolide antibiotics erythromycin, 
clarithromycin and azithromycin. 
Methods: The results of the E-test method and a duk &sion 
assay were compared, for the erythromycin-resistant strains a duc 
induction test for determination of the phenotype was done. 
Results: None of the 248 GABHS-strains showed resistance to 
penicillin (MIC 5 1 wg/ml), while 53 GABHS-saains (21.4%) 
showed a resistance to the tested makrolide antibiotics. The MIC 
data obtained with the E-test method showed that erythromycin and 
clarithromycin had slightly higher anti-streptococcal activity than 
azithromycin in vitro. 
All tested erythromycin-resistant strains showed in the ery- 
thromycin-lincosamide disc induction test the phenotype of the 
novel resistance (M-resistance). 
Conclusion: No penicillin-resistant s t r a i n  was found, whereas 
the level of resistance to erythromycin and its derivates was 21.4%. 
Increasing vigdance to this situation is needed both by laboratories 
and clinicians. 
I PI186 I Group A Streptococcal lnvasive Infections in 
ltaly 
C. von Hunolstein, B. Suhgoi ', M. Pataracchia, E Scopetti, 
S .  Recchia, D. Greco ', G. Orefici. Lab. Bntteriologia, Micologia 
Media,  Rome, Italy, ' Lab .  Epidemiologia e Biostatistica, Lttituto Supm'ore 
di Sanitri, Rome, Italy 
Objectives: To analyze the clinical and microbiological characteris- 
tics of Group A Streptococcal (GAS) invasive infections in Italy. 
Methods: Data were collected using a standard form and a 
pre-defined case debt ion .  Strains were serotyped, assayed for 
protease and p g e n i c  exotoxin production, and tested for an- 
timicrobial susceptibility (E-test; MIC-breakpoints NCCLS, 1995 
M100-S6). 
Results: Surveillance of inmive GAS infections started in Jan- 
uary 1994. Preluninary analysis of 62 cases reported between 
1.1.94-31.12.95 has shown that necrotizing fasciitis was dugnosed 
in 59.7% of the patients; a toxic-shock syndrome was reported for 
24.2% of the cases. The overall mortality was 21%. Shock, renal fail- 
ure, toxic-shock syndrome and acute respiratory distress syndrome 
were sigtllficantly associated with death. Forty-eight isolates were 
available. The overall M typability rate was 62%; the predominant 
types were M1 (20.8%). M3 (8.3%), and M6 (6.3%). SPE A and 
SPE B were produced by 96% and 64% of the isolates, respec- 
tively. All s t r a i n s  were susceptible to penicillin; 90% were suscep- 
tible to trimethoprim-sulfamethoxazole, 89% to dindamycin, 81% 
to clanthromycin, 83% to erythromycin, 37% to azithromycin. In 
3 strains resistance to clindamycin was associated to erythromycin, 
clarithromycin and azithromycin resistance. 
Conclusions: These data suggest that invasive GAS diseases are 
not related to a specific serotype. The presence of antibiotic resis- 
tance stresses the need to test GAS strains for antimicrobial suscep 
tibility. Data collected between January 1994 and December 1996 
will be presented. 
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Ip11871 Nationwide Study of the In Viro Activity of 
PiperacillinITazo bactam against Gram-Positive 
Cocci 
E. Cercenado, C. Shchez-CarriUo, L. Martinez-Shchez, E. Bouza 
for the PiperacdldTazobactam Study Group. Hospital General 
Uniuenifario Gregorio Maraiidn, Madrid, Spain 
Objectives: To compare the in vim activity ofpiperacillin/tazobac- 
tam (PIT) with that of 16 other antimicrobial agents against clinical 
isolates of gram-positive cocci from 50 Spanish hospitals. 
Methods: The in vitro activities of P/T, piperacillin 
(PIP), penican (PEN), ampic& (AMP), amoxicillin/davulanate 
(A/C), oxacillin (OXA), cefotaxime (CTX), imipenem (IMP), 
erythromycin (ERY), clindamicin (CLI), gentamicin (GEN), 
ciprofloxacin (CIP), vancomycin (VAN), teicoplanin (TEI), ri- 
fampim (RIF), trimethoprim-sulfamethoxazole (T/S), cbloram- 
phenicol (CHL) were determined against 82 S. aureus, 35 coagu- 
lase-negahve staphylococci (CNS), 76 enterococci, 19 S. agalactiae, 7 
other B-haemolytic and 6 viridans streptococci. Broth microdilution 
tests were performed following NCCLS guidelines. 
Results: The MICC,~ values (pg/mL.) of selected antimicrobials 
against 225 isolates tested to date are summarized in the table: 
M~croorgxiimu P/T PIP PEN AMP OXA ERY GEN RIF TIS CIP VAN 
S a u w  32/4 >128 >4 >8 >2 2 4  >4 1 50.5 >2 1 
C N S  9 4  128 >4 >8 >2 >4 >4 50.5 >2 >2 2 
Entemcocd 58/4 8 4 2 >2 >4 > 4  >2 >2 >2 2 
S ngakaiior 5814 5 4  0.12 0.12 51 50.25 >4 50.5 1 2 0.5 
Otherb-haem. 58/4 (4 50.03 50.06 (1 50.25 5 4  50.5 50.5 0.5 0.5 
S. viridzns 58/4 5 4  0.06 50.06 51 50.25 5 4  50 .5  50.5 >2 0.5 
Conclusion: Piperacillin/tazobactam was active agaimt 
gram-positive isolates tested except for methicillin-resistant S. 
reus. 
all 
au- 
1 PI188 I Susceptibility Pattern of Streptococcus 
Viridans and "Streptococcus millen" Group, 
and Phenotypic Characterisation of Strains 
Resistant to Erythromycin 
A. Limia, T. Delgado, M.L. JimCnez, B. Buendia, M. L6pez-Brea. 
Hospital de la P r i m a ,  Madrid, Spain 
Objectives: To study the susceptibility pattern to 10 antimicrobials 
and high level resistance to aminoglycosides in 60 strains of Strep- 
tococcus viridans (SV) and in 107 strains of the "Sfreptococcus milleri" 
group (SMG) obtained b m  significant clinical samples from 1992 
to Mar. 1996. To characterise phenotypically the strains resistant to 
EM. 
Methods: MICs were determined by the agar dilution method 
(NCCLS 93). Ten antibiotics were tested: p e n i c h  (PEN), ampi- 
c i lh  (AMP), cefotaxime (CTX), vancomycin (VAN), teicoplanin 
(TEI), erythromycin (ERI), chndamycin (CLN), trimethro- 
prim/sulfamethoxazole (T/S), ciprofloxacin (CIP), rifampin (RIF), 
and high level resistance (HLR) to gentamycin (GNT) and strepto- 
mycin (STM) (500 and 2000 pg/ml). The phenotypic characteri- 
sation of ERI resistant strains was studied following the double disc 
method with ERI (78 pg) and CLN (25 pg) discs placed 15-20 mm 
apart on Mueller-Hinton agar, supplemented with 5% sheep blood. 
Three phenotypes were noted constitutive resistance (CR), in- 
ducible resistance (IR) and novel resistance (NR). MIC and MBC to 
PEN were also determined by microdilution method (NCCLS 93). 
Results: Intermediate susceptibility to PEN was found in 33.3% 
of SV, and in 6.5% of SMG; 11.6% of SV were resistant to PEN 
(MIC 2 4). None of the proven st r2 ins  were tolerant to PEN. J u t  
one strain of SV showed HLR to GNT. Resistance to CTX was 
around 5% in both groups of Streptococci. T/S resistance was higher 
than 35% in both cases. Resistance to ERI was 19.6% in SMG and 
32.4% in SV Most of strains resistant to EIU showed the phenotype 
CR (90.4% of SMG and 66.6% of SV). The NR phenotype was 
found in SV (25%) and in SMG (4.8%). 
Conclusions: SV were more resistant to PEN than SMG. High 
percentage of NR phenotype has been noted in the SV group. 
1 PI1891 Emerging of Antimicrobial Resistance in Group 
F Beta-Hemolytic Streptococci 
L. Alcala, F! Muro, T. Pelaez, E Garcia-Garrote, I? Muiioz, 
L. Martinez-Sanchez, E. Bouza. Hospital General Uniuersitario 
"Gregorio Maraffdn" Madrid, Spain 
Resistance to macrolide antimicrobial agents in group A 
beta-hemolytic streptococci has been reported and appears to be 
increasing. However, reports about antimicrobial susceptibility of 
group F beta-hemolync streptococci, usually isolated from pyogenic 
infections, are very scarce. 
Objectives: The purpose of our study was to determine the 
resistance pattern of clinically sigmficant group F beta-hemolpc 
streptococci (GFBS). 
Methods: We tested 52 clinical isolates of GFBS recovered in our 
hospital over a 4-year period (1992-95). The isolates were recovered 
from: wounds and abscesses (30), peritoneal fluid (12), upper respi- 
ratory tract (5), pleural fluid (3) and blood (2). Susceptibhty testing 
was performed by standardized broth microdilution method accord- 
ing to NCCLS recommendations (1995). The antibiotics studied 
were: penicillin (PEN), amoxicillin-davulanate (AMC), cefotaxime 
(CTX), imipenem (IMP), erythromycin FRY), azithromycin (AZI), 
rifampin (RIF), ciprofloxacin (CIP) and vancomycin (VAN). 
Results: All isolates were susceptible to penicillin and to all other 
beta-lactam agents tested. Vancomycin also was uniformly active. 
Resistance rates at critical concentrations to other antimicrobial 
agents were: ERY. 15%, MI 2%, RIF 6% and CIP 4%. With the ex- 
ception of one erythromycin resistant s t r a i n  of GFBS isolated from 
the upper respiratory tract, the origins of the remaining resistant 
GFBS were wounds and abscesses. 
Conclusions: Our data show an emerging resistance to 
macrolides and quinolones in group F beta-hemolyhc streptococci 
that indicates a careful surveillance of susceptibility pattern. 
[ PI190 1 Resistance of Gram-positive Cocci to Selected 
Antibiotics within the Last 10 Years 
A. Szkaradluewicz, T. Tuiecka, K. Mougdos, 2. Muszyhki. Karol 
Marcinkowski University .f Medical Sciences in Pornah, Poland 
The study aimed at analysis of resistance to antibiotics in Staphylo- 
c o r n  aureus, Sfreptococcus pyogenes and Enterocorcus spp. s t r a i n s  isolated 
from extrahospital communities in the dwrict of Poznah, Poland 
within the recent 10 years. 
Antibiotics resistance was tested by the difision technique, using 
bio-Discs (bioMerieux) equipment. 
In the case of S. aureus s id icant  increase was noted in resistance 
to p e n i c h  G (&om 77% to 90% strains) with maintenance of high 
levels of ampicillin (77%). tetracyclines (78%) and macrolides (28%) 
resistance and stable low proportion of strains resistant to aminogly- 
cosides (4.4%). 
In the case of S. pyogenes presence of strains resistant to penic ih  
G was observed (in the last 5 years 3.5%) with stable levels of strains 
resistant to ampicillin (14%) and macrolides (6.3%) as well as with 
si@cant increase of resistance to tetracyclines (from 50% to 80%) 
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and to aminoglycosides ( h m  14% to 40%). 
In the case of Entemocms spp. a stable, high proportion of strains 
resistant to penicillin G (71%), ampicillin (52%) and to macrolides 
(48%) was accompanied by an increased propomon of saains resistant 
to aminoglycosides ( h m  23% to 38%) and to tetracyclines ( h m  
50% to 75%). 
The obtained data incLcate that alterations in resistance patterns 
take place also among bacterial st ra ins  isolated horn exmahospital 
communities, whch may be associated with the increasing antibi- 
otics consumption. 
I PI191 1 Antibiotic Susceptibility of Streptococci 
G. Dom I ,  G. De Renzi I ,  R. Marinoni I ,  G. De Intinis I ,  M. De 
Paola ’, Giachino ’, I? Manzoni’. ’Dept. of Clinical Pathology, Regina 
Margherita Children’s Hospital, Turin, I tab  ’Dept. of Paed. Omology, 
Regina Margherifa Children’s Hospital, Turin, Italy 
Objectives: To estimate the antibiotic susceptibility of strepto- 
cm‘ isolated h m  blood to: penicillin, ciprofloxacine, vancomycin, 
imipenem and cephalosporins. 
Methods: IGrby Bauer were performed on 29 Streptococci isolated 
flom blood in chlldrend affected by cancer h m  1992 to 1996 using 
NCCLS procedure. We used Bactalert System for blood culture. 
Results: Species isolated were: 14 Streptocorms mifis, 8 Sfrepfo- 
corms sanguis, 4 Sfreptocorms intermedius, 1 Sfreptococcus oralis. 48% 
of all strains were resistant or intermedute to penicillin and 51% 
to ciprofloxacine. All were susceptible to vancomycin. Among 
cephalosporins, 17% of all strains were resistant to cefotaxime, 10% 
to ceftriaxone. 7% of all strains were resistant to imipenem. Among 
the h d  generation cephaosporins, c e h d i m e ,  the agent of t h i s  
dass of antibiotics that is most often used for the empirical therapy 
(in combination but also in monotherapy), has a high resistance rate 
(41%) if compared to the other compounds. 
Isolated from Blood 
Viridans Group streptococci (VGS) Isolated 
from Patients (pte) with Acute Myeloid 
Leukemia (AML) and Autologous Stem Cell 
Transplantation (ASCT) at an Argentinean 
Institution: Their Susceptibility to Penicillin 
(PCN) and Clarithromycin (CL) 
C. Dignani, C. Damiano, M. Michelet, I. Fernandez, G. Milone. 
IVNDALEtJ Buenos Airs ,  Argentina 
Objective: To determine the susceptibility to PCN and CL of the 
VGS that colonized or produced infections among pte with AML. 
and ASCT. 
Methods: From 1/11/94 to 11/1/96 all pte with AML and 
ASCT were followed. Those who developed mucositis grades ’2 
were selected and cultures were taken h m  their oral lesions. MICs 
of PCN and CL were determined for the VGS recovered h m  these 
cultures using the methods described by the National Committee 
for Clinical Laboratory Standards. VGS isolated h m  the blood of 
febrile pte were also selected for MICs determinations. 
Results: During a 34-month period 35 strains of VGS were iso- 
lated h m  the oral lesions (27) and the blood (8) of 33 pte (18 
d e l l 5  females) with AML (9) and ASCT (24). The median age 
of the pte was 39 (range 474).  Pte with AML received treat- 
ment with Cytosine-arabinoside/Mitom.ntrone. The majority of the 
pte with ASCT received Cydophosphamide/BCNU/Etoposide (9) 
and Cydophosphamide/Busulfan/Etoposide (5) as the condition- 
ing regimens. Other regimens included Melphalan (4), Busulfan/ 
Cyclophosphamide (3) Etoposide/Carboplatin/Cyclophosphamide 
(2). and Ifosfamide/Carboplatinatin/Etoposide (1). Of the 35 isolates 18 
(51%) were resistant (R) to PCN, 3% of the total demonstrated high 
levels of R (MIC > 4 mcg/ml) while 48% of the total was inter- 
mediately R (MIC, 0.25-2 mcglml). Twenty-seven isolates (77%) 
were R to CL; 57% of the total demonstrated high levels of R (MIC 
2 1 mcg/ml) while 20% of the total was intermediately R (MIC, 
0.5 mcg/ml). When isolates obtained h m  oral lesions and blood 
cultures were analyzed separately, they shU maintained a high per- 
centage of resistance to PCN (56% and 37%, respectively) and to CL 
(74% and 87%, respectively). 
Conclusion: In our center VGS isolated h m  the oral lesions 
or the blood of Ah4L and ASCTpte showed a hgh kquency of 
R to PCN (51%) and CL (77%). The kquency of PCN R was 
comparable to that observed in a larger study in the USA (Doern, et 
al, AAC, 1996). 
Antibiotic resistance in Gram-negative 
bacteria 
wl Detection of Integrons Carrying 
Aminoglycoside Resistance Genes in 
Multi-Resistant S. typhimurium Isolates from 
Albania 
A. Koraqi I ,  V Grek’, E. Peters’, A.C. Fluit ’, M.E. Jones’, 
J. Verhoef’. ’Instifute ofPublic Health, Tirana, Albania, ’ENARE,  
Eijkman- Winkler Institute for Clinical Microbiology, University Hospital 
Utrecht, N L  
Objectives: Integrons are non self-transmissible genetic elements 
associated with a DNA integrase and a site-speclfic recombina- 
tion function, able to integrate resistance gene cassettes. We in- 
vestigated the presence of integrons in 10 epidemiologically unre- 
lated multi-resistant strains of Salmonella typhimurium isolated h m  
patients with diarrhea at the University Hospital Tirana, Albania 
during 1995-1996, a previously unstudied species and region with 
respect to integrons. 
Method Using PCR, each isolate was screened for the presence 
of an integron and for the presence of integrated aminoglycoside re- 
sistance genes aadA and aadB. Known integron positive and negative 
strains were used as controls. 
Resulw. Integrons were detected in all 10 strains. Three distinct 
size classes were detected with inserted gene cassettes of about 2400 
bp, 2800 bp and 4000 bp. 10/10 strains carried a 2800 bp integron 
with 8/10 also carrying a 2400 bp integron. The two strains negative 
for the 2400 bp integron contained an additional 4000 bp integron. 
Two strains carried all three integrons. We detected the presence of 
aadA and aadB integrated as gene cassettes in integrons in all 10 saains. 
Conclusion: Integrons carrying aminoglycoside resistance genes 
and other uncharacterised resistance genes appear widely distributed 
in Albanian isolates of S. typhimurium, probably contributing greatly 
to the horizontal spread of resistance genes within this species, and 
region. 
1-1 lntegron Mediated Antibiotic Resistance in 
J. Vila, C. Casals, J. Ruiz, M. Navia, E Gallardo. Department of 
Microbiology, Hospital Clinic, School ofMedicine, Unium’ry of Barcelona, 
Barcelona, Spain 
Objective: Acinetobacter baumannii is an opportunistic pathogen 
which usually presents multiple antibiotic resistance. The a i m  of this 
Acinetobacter baumannii Clinical Isolates 
